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The John Williams Index of Palaeopalynology (JWIP) is the result of the lifetime’s 16 
work of Dr John E. Williams. Housed at the Natural History Museum (NHM) in 17 
London, the JWIP provides the most comprehensive reference catalogue on 18 
palaeopalynology in the world, with 23,350 references as of February 2012. Since its 19 
inception in 1969, every publication referring to a palynomorph genus or species has 20 
been critiqued by John E. Williams, with each publication being given an accession 21 
number and appropriately referenced within the JWIP using index cards which are 22 
sorted alphabetically. Once added to the main reference subindex, further entries are 23 
completed for three themed subindexes. These are sets of cards on four major 24 
palynomorph groups (acritarchs/dinoflagellate cysts, chitinozoa, pollen/spores and 25 
miscellaneous), 26 stratigraphical intervals and 17 geographical areas. Additionally, 26 
there is a fifth subindex in which each palynomorph taxon has a card (or cards) listing 27 
all the records of that species in the literature within six categories (acritarchs, 28 
dinoflagellate cysts, chitinozoa, fungal spores, pollen/spores and miscellaneous). Due 29 
to the sustained and meticulous recording of data since 1971, users can therefore 30 
search the database by major palynomorph group, species, age, and/or geographical 31 
region. The comprehensive and cross-referenced nature of the JWIP means that 32 
researchers can readily identify key publications on, for example, specific 33 
palynomorph types over a particular interval in a prescribed area. The JWIP is 34 
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currently entirely analog, but attempts by the NHM to evaluate potential digital 35 
catalogue options are currently taking place. 36 
 37 
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1. Introduction 41 
 42 
John E. Williams worked for British Petroleum (BP) between 1968 and 1991 and 43 
began to amass a comprehensive personal literature collection and associated card 44 
indexes on palaeopalynology. This database was constructed in order to help with 45 
palynomorph identifications during routine microscopy, and to compile key 46 
information for use in biostratigraphical interpretations. It also serves to document a 47 
rapidly expanding literature which typically grows by several hundred new articles 48 
per year (Jansonius and McGregor, 1996, fig. 1). The archive has since developed into 49 
a comprehensive, cross-referenced card index and associated personal library of 50 
palaeopalynology. Whilst the Quaternary is covered, the principal emphasis is on the 51 
pre-Quaternary. As of February 2012, the card collection comprised 23,350 references 52 
and is housed in the Department of Palaeontology of the Natural History Museum 53 
(NHM) in London. The John Williams Index of Palaeopalynology (JWIP) is available 54 
for use by all palynologists. This contribution aims to describe the collection, its 55 
history, how it has been constructed, its potential utility and how it may be developed 56 
in the future. 57 
 58 
 59 
2. The use of card indexes and catalogues in palynology 60 
 61 
Prior to the digital era, students of biology, palaeontology and other subject areas 62 
would frequently construct alphabetical card indexes for taxa etc. Banks of index 63 
cards were a familiar sight in science laboratories as well as, for example, libraries 64 
and doctor’s surgeries (Figure 1). In science, these indexes would typically pertain to 65 
a specific research project but could also be generic. Index cards (typically 150 mm x 66 
100 mm) would be written out, each with the essential details of the individual taxa 67 
(or similar entities) and filed in boxes alphabetically. In palynology, the species 68 
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included were those expected to be present during the course of the respective 69 
research project, or perhaps built up as additional taxa were encountered. Naturally, in 70 
recent years, card indexes have been virtually entirely superseded by digital databases. 71 
 Students of palynology used card indexes extensively before standard 72 
computer software offered more expedient and flexible databasing solutions. 73 
Typically research students would write out the diagnoses, descriptions, references, 74 
stratigraphical details etc. of each relevant species onto a card, together with 75 
photomicrographs. Other card indexes could be made up for key papers, previously-76 
published reports etc.; the possibilities were endless! Card indexes at the time were 77 
invaluable, especially if one was asked to study a relatively unfamiliar stratigraphical 78 
interval in a far-flung region. The production of a card index helped to rapidly 79 
familiarise a palynologist with the flora, and it would be used during microscope work 80 
as an identification guide and during report writing. Many catalogue-style books on 81 
palynology such as Stover and Evitt (1978), Artzner et al. (1979) and Wilson and 82 
Clowes (1980) probably started life as card-indexes. 83 
Some card indexes were actually published. The French micropalaeontologists 84 
Georges and Marie Deflandre published their card indexes of acritarchs, chitinozoa 85 
and dinoflagellate cysts as a series of books (e.g. Deflandre and Deflandre, 1965; 86 
1966). On each printed page, two of the numbered cards (or Fiches) were reproduced. 87 
Each Fiche has the name, author and reference of the respective taxon, followed by 88 
geographical data, stratigraphical details and photomicrographs of the type material. 89 
The reproduction was single-sided so that these books could be easily converted into a 90 
ready-made card index. The catalogues on acritarchs and dinoflagellate cysts by the 91 
famous German researcher Alfred Eisenack and his collaborators between 1967 and 92 
1981 were similar. However, these were far more professionally produced, and hence 93 
more widely-distributed than the Fichier Micropaléontologique Général produced by 94 
the Deflandres. These catalogues comprise illustrations, locations, stratigraphical 95 
details and the original descriptions; they were published between 1967 and 1981 (e.g. 96 
Eisenack, 1967). Recently, this catalogue has been revived and updated by Robert A. 97 
Fensome, Hans Gocht, Raquel Guerstein, Lew Stover and Graham Williams (e.g. 98 
Fensome et al., 1991) and the ‘new Eisenack catalog’ series has now reached five 99 
volumes. 100 
Traverse et al. (1970) comprehensively described the development and scope 101 
of the Catalog of fossil spores and pollen (CFSP) (Kremp et al., 1957-1985). This is a 102 
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comprehensive species index of all pre-Quaternary pollen and spore taxa; it grew 103 
from the card index of Gerhard O.W. Kremp when he moved to Pennsylvania State 104 
University in 1955 to collaborate with William Spackman on the palynology of the 105 
coals of South Dakota. The CFSP was sponsored by individuals, industry and the US 106 
government and volume 1 was published in 1957. It was available bound in loose-leaf 107 
volumes or as index cards. Herbert Tate Ames, Gerhard O.W. Kremp, William 108 
Spackman and Alfred Traverse were the principal editors. This comprehensive series 109 
was discontinued in the 1980s and the final volume, number 44, was published in 110 
1985; it was described by Traverse (2007, p. 35). 111 
Jan Jansonius and Len V. Hills produced an extensive card index catalogue of 112 
fossil pollen and spore genera in 1976. The original edition of 3287 index cards was 113 
published in 1976, and several supplements were issued from 1977 onwards. 114 
Christoph Hartkopf-Fröder subsequently joined the team and has helped produce the 115 
supplements. Jansonius and Hills (1976) was extensively described and reviewed by 116 
Visscher (1980), and more recently by Traverse (2007, p. 34). 117 
In addition to these published catalogues and catalogue-style publications, 118 
most large oil companies who employed micropalaeontologists such as Amoco in 119 
Houston and Tulsa, U.S.A., and Esso in Bordeaux, France used card/paper catalogues 120 
which were compiled by their in-house staff. 121 
 Lentin et al. (1996) reviewed the then state of the art of the digitisation of 122 
palynological data. More recently, several online catalogues have been established for 123 
example Stephenson and Owens (2006) for Carboniferous spores, Mullins et al. 124 
(2007) for acritarchs, Steemans and Breuer (2007) for pre-Mesozoic palynomorphs 125 
and Fensome et al. (2008) for dinoflagellate cysts. 126 
 127 
 128 
3. The development of the John Williams Index of Palaeopalynology 129 
 130 
John E. Williams studied for his PhD on the Carboniferous palynology of northern 131 
England and southern Scotland at Sheffield University, U.K. between 1965 and 1968. 132 
He no doubt saw many of his colleagues in palynology and associated disciplines 133 
making and using card indexes. Prior to the completion of his PhD however, John 134 
joined BP in 1968 and was assigned projects on stratigraphical palynology from all 135 
over the world. John continued to work on his PhD most evenings and subsequently 136 
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graduated in 1971. It was during his early years at BP when the card index began to 137 
evolve in order to fill significant gaps in knowledge. Many of his first projects at BP 138 
related to the biostratigraphical analyses of well documented regions, such as the the 139 
Permo-Triassic of the North Sea. However in 1969 John was sent to Libya for three 140 
months as a rig geologist. Due to repeated well collapse issues, slow progress was 141 
being made and this left John with very little to do. He therefore welcomed the 142 
opportunity to visit the BP office in Benghazi to review the current palynological and 143 
associated biostratigraphical literature available for the region. He was asked to create 144 
some form of order from the chaos of literature he encountered. It rapidly became 145 
evident there were serious issues with the robustness of the biostratigraphical integrity 146 
of the region at that time. Detailed analyses by John revealed substantial discrepancies 147 
within the palynological successions. These were eventually explained by the 148 
consistent contamination of the sample materials from the mud additives used in the 149 
drilling and not by incorrect identifications. Subsequently, John spent his final weeks 150 
in Libya rewriting Libyan palynology, which subsequently resulted in the 151 
development of his card index as a means to understand the unfamiliar literature and 152 
biostratigraphy. 153 
 Following this work in Libya, John decided to continue his card index and it 154 
began to incorporate literature from subsequent overseas visits, such as Jurassic to 155 
Paleogene of Alaska. The card index was eventually aimed at documenting all records 156 
of fossil (i.e. pre-Quaternary) palynomorphs worldwide. Between 1969 and 1991, 157 
John continued to add data to his index at BP. In 1991, John left BP to join the 158 
Natural History Museum (NHM) in London. He transported his personal library on 159 
palaeopalynology together with the card indexes and set them up in the museum. John 160 
retired in 1999, became a Scientific Associate at the NHM and subsequently donated 161 
the JWIP to the museum. To this day, John continues to scour the Palaeontology 162 
Library and the internet for new articles on palaeopalynology. This includes 163 
mainstream literature (i.e. scientific journals), textbooks, selected conference abstract 164 
volumes and ‘grey’ literature such as downloadable reports from the internet and 165 
MSc/PhD theses. 166 
 167 
 168 
4. The John Williams Index of Palaeopalynology and Palynodata 169 
 170 
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The closest compilation of palynological data to the JWIP is Palynodata. This digital 171 
database of the palynological literature was conceived in 1965 by Gerhard O.W. 172 
Kremp of the University of Arizona, U.S.A. as the Kremp Palynological Computer 173 
Research Project (KPCRP). The programme commenced in 1968 with considerable 174 
financial support from the oil industry. It was taken over in 1974 by Palynodata Inc., 175 
which comprised a consortium of oil companies and scientific institutions, and sought 176 
to produce marketable software to build and search the database. The history of 177 
Palynodata was presented by K.M. Piel in Lentin et al. (1996, p. 967-968). 178 
The aim of Palynodata was to analyse and reformat published palynological 179 
data into a digital environment so that the exponential expansion of new palynomorph 180 
taxa in the 1960s and 1970s should not result in “taxonomic chaos” experienced by 181 
other microfossil groups (Kremp and Methvin, 1968). All pertinent data excluding 182 
morphological details were compiled. Palynodata has been used in compilations such 183 
as the dinoflagellate cyst indexes (e.g. Fensome and Williams, 2004), and White and 184 
Jessop (2002) and White et al. (2009) have proposed that Palynodata records be 185 
viewed as a sample that can approximate the distributions of fossils in time and space. 186 
Gerhard O.W. Kremp published 21 volumes of Paleo Data Banks between 1971 and 187 
1984 under the auspices of Palynodata. Of these volumes, 15 were compilations of 188 
references on palynological literature (e.g. Kremp, 1977). 189 
Palynodata Inc. was dissolved in 2007 due to a downturn in sponsorship 190 
income, and the last entry was made in 2006. This database indexed 122,422 pre-191 
Quaternary palynomorph species from 22,152 items of literature. The Geological 192 
Survey of Canada has taken over Palynodata, houses the database and makes it 193 
publically available. Palynodata is now available for free download from the 194 
Geological Survey of Canada as Open File Report 5793 (Palynodata Inc. and White, 195 
2008). Palynodata has however not been updated with information from post-2006 196 
literature, thus is rapidly becoming a less comprehensive database. It also uses the 197 
outdated timescale of van Eysinga (1978). 198 
By contrast, the JWIP is still in progress and as of February 2012 includes 199 
23,350 publications with an average of around 700 references being added every year. 200 
This figure is more than Palynodata (22,152), making the JWIP the largest 201 
palynological database in the world. Whilst Palynodata was compiled by numerous 202 
non-specialist personnel over its approximately 40 year lifespan, input to the JWIP 203 
has only ever been performed by John E. Williams himself, who is a highly 204 
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experienced palynologist who checks the precision and quality of the data before 205 
entering it. This means that the JWIP provides an accurate and consistent 206 
interpretation of the literature. The principal difference between the two databases is 207 
in their formats; the JWIP is analog and PalynoData is digital. However, in 2011, the 208 
index catalogue of the JWIP was scanned and the NHM are in the process of 209 
formatting it into a digital version. 210 
 211 
 212 
5. How the John Williams Index of Palaeopalynology works 213 
 214 
The John Williams Index of Palaeopalynology (JWIP) is primarily designed to be of 215 
use to the working palynologist. The main guiding principle is that it is a 216 
comprehensive library of pre-Quaternary palynology which is allied to an interlinked 217 
series of five interconnected subindexes. A flowchart of the five subindexes of the 218 
JWIP is presented as Figure 2. 219 
To explain how the system works, it is most expedient to describe what 220 
happens to an individual paper on palaeopalynology. Upon receipt, the article is given 221 
what a librarian would term an accession number. John prefaces each of his accession 222 
numbers with a capital ‘J’. The first paper in the system (i.e. J1) is Alpern (1970) and, 223 
as of February 2012, the last number assigned was J17,354. This figure is 224 
significantly lower than the 23,350 references within the JWIP, because in the 1970s, 225 
articles were bound together with a single ‘J’ number given to 6-10 items of literature. 226 
The J-numbered articles are then stored in John’s personal library (Figure 3). Next the 227 
full bibliographical reference is entered on a card, and this is filed alphabetically; this 228 
is card subindex 1 of Figure 2. This subindex is the cornerstone of the entire system as 229 
it represents the ‘master listing’ of all the reports in the system. An example of one of 230 
the cards from subindex 1 is given as Figure 4. 231 
As a parallel system to this master listing, duplicate cards giving the 232 
bibliographical reference to the respective contribution are completed for each of four 233 
major palynomorph groups mentioned in the paper; this is card subindex 2 of Figure 234 
2. These groups are acritarchs and/or dinoflagellate cysts, chitinozoa, pollen and/or 235 
spores and miscellaneous palynomorphs. The miscellaneous palynomorph category 236 
includes genera such as Botryococcus, Pediastrum, Porcatitubulus and Scenedesmus, 237 
and foraminiferal test linings. Hence, if a paper includes data on dinoflagellate cysts 238 
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and pollen/spores, two separate cards will be made up for these biologically-based 239 
categories of subindex 2. 240 
Next, the chronostratigraphy pertaining to the respective report is documented 241 
onto index cards, and this is card subindex 3 of Figure 2. A card is completed with the 242 
bibliographical reference for each geological epoch that was described in the paper. 243 
(e.g. Early Carboniferous; Late Jurassic). There are 26 time slices from the 244 
Precambrian to the Quaternary (Table 1). Naturally if a paper covers a wide span of 245 
geological time, several cards will need completing. Additionally, bibliographical 246 
reference cards are written out for the geographical subindex, which is card subindex 247 
4 of Figure 2. There are 17 geographical regions recognised in the system (Table 2). 248 
Should a paper cover a wide geographical area, several cards will need completing as 249 
appropriate. 250 
Arguably the most important subindex is the one for the individual 251 
palynomorph species and this is card subindex 5 of Figure 2. This subindex is 252 
subdivided into six sections based on the main palynomorph groups (acritarchs, 253 
dinoflagellate cysts, chitinozoa, fungal spores, pollen and spores, and miscellaneous 254 
palynomorphs). An example of one of these index cards is given as Figures 5 and 6. 255 
Here, the front side of the index card has the taxon name with full author citation and 256 
the nomenclatorial synonymy. Full details are given on the type material of each entry 257 
where appropriate (Figure 5). On the reverse side of these ‘species cards’, every 258 
occasion the respective taxon is mentioned in the literature is documented. These 259 
entries comprise the author and year of publication, the age and geographical location 260 
(Figure 6). Subindex 5 therefore enables researchers to rapidly establish all the 261 
mentions of a taxon in the literature and hence to derive the geographical and 262 
stratigraphical extents of the species. For example, a search using the JWIP for the 263 
Palaeogene dinoflagellate cyst species Apectodinium homomorphum (Deflandre & 264 
Cookson 1955) Lentin & Williams 1977 provides over 250 references, with each 265 
entry giving the geographic location and the stratigraphical extent of each record in 266 
the literature. The focussed, quality-controlled nature of the data in the JWIP is of far 267 
better quality than data derived from the leading generic and scientific internet search 268 
engines. 269 
A further subindex comprises cards with illustrations and descriptions of the 270 
respective taxon, however this part of the database is not comprehensive and 271 
consequently is not illustrated in Figure 2. 272 
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 274 
6. The use of the John Williams Index of Palaeopalynology 275 
 276 
The purely analog JWIP can be accessed and used by visiting the Department of 277 
Palaeontology of the Natural History Museum in South Kensington, central London 278 
by prior arrangement. To use the JWIP bench fees are requested from 279 
industrial/commercial users, but these may be waived for academic researchers and 280 
students dependent on the nature of research and its contribution to the NHM. 281 
The comprehensive nature of the JWIP means that it is ideal for obtaining the 282 
full range of published palynological data on specific stratigraphical intervals, 283 
geographical areas and/or palynomorph groups. It enables a palynologist to rapidly 284 
become familiar with all pertinent literature on a geographical region, a stratigraphical 285 
interval or selected taxa. 286 
Users can clearly ensure that their synonymy lists and assessments of 287 
spatial/temporal ranges are complete and up-to-date and many users acknowledge the 288 
JWIP in their publications on these topics (e.g. Raeveskaya and Servais, 2009; Taylor 289 
et al., 2011). It is also possible to make comprehensive compilations of palynological 290 
literature for use in studies on, for example, biodiversity, biogeography, global 291 
vegetation reconstructions and palaeoecology (e.g. Alroy, 2003; Pound et al., 2011; 292 
2012; Riding, 2012). Moreover, the the collection can be used as a training tool. 293 
 294 
 295 
7. The future of the John Williams Index of Palaeopalynology 296 
 297 
Clearly it would be far more convenient for the compiler and users of the JWIP if the 298 
card indexes could be digitised and/or web-enabled. Discussions regarding the 299 
digitisation of the card indices are taking place and a scanned version of the card 300 
index is currently being formatted by the NHM. If sufficient demand is encountered, a 301 
database version would be considered in the future. 302 
If achieved, once established, a digital card system would be easier and 303 
quicker to update. Finally, whilst the NHM actively encourages users to visit the 304 
museum in order to take advantage of their micropalaeontological resources, the 305 
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global relevance of this resource means that such a digital version could potentially 306 
allow access to the JWIP card system remotely. 307 
If the full digitisation of the JWIP was ever seriously considered, a suitable 308 
future-proof databasing system would need to be selected in order to ensure that the 309 
several subsets of the card index system continue to be fully interlinked and cross-310 
referenced. The first step probably should be the typing out of the 23,350 references 311 
and the placing of this bibliography into a suitable database which would allow 312 
seamless access to the palynomorph group, species, geographical location and 313 
stratigraphical subsets of the index. Further more applied opportunities include 314 
converting the JWIP into an indexed GIS database, which would allow the current 315 
level of cross-referencing to continue and enable the JWIP to be explored spatio-316 
temporally, in a manner similar to other palaeontological databases (e.g. Alroy, 2012; 317 
Fortelius, 2012). 318 
 319 
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Display material captions: 495 
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Figure 1. John E. Williams consulting a card from one of the five subindexes in the 497 
John Williams Index of Palaeopalynology (JWIP) (photograph taken by Susanne 498 
Feist-Burkhardt). 499 
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 501 
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 503 
 504 
 505 
 506 
Figure 2. A flowchart to illustrate the five subindexes of the John Williams Index of 507 
Palaeopalynology (JWIP) and hence the integrated nature of this system. 508 
 509 
 510 
Figure 3. John E. Williams consulting a paper from his personal library on 511 
palaeopalynology which is associated with the John Williams Index of 512 
Palaeopalynology (JWIP) (photograph taken by Susanne Feist-Burkhardt). 513 
 514 
 515 
 516 
 517 
 518 
 519 
Figure 4. An example of the index card for Krutzsch (1959), which represents 520 
accession number J4295, from card subindex 1 (i.e. the main reference card subindex) 521 
of the John Williams Index of Palaeopalynology (JWIP). 522 
 523 
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 534 
 535 
Figure 5. An example of the front side of the index card for the Palaeogene-Neogene 536 
pollen grain Gothanipollis aerius Krutzsch 1959 from card subindex 5 of the John 537 
Williams Index of Palaeopalynology (JWIP). This is the subindex which provides all 538 
the mentions in the literature of a specific taxon. Note that the front side of these cards 539 
gives the species name, the author citation, the nomenclatorial synonymy as 540 
appropriate and details of the type material. 541 
 542 
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 544 
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 549 
 550 
 551 
 552 
 553 
Figure 6. An example of the reverse side of the index card for the Palaeogene-554 
Neogene pollen grain Gothanipollis aerius Krutzsch 1959 from card subindex 5 of the 555 
John Williams Index of Palaeopalynology (JWIP). Note that the reverse side of these 556 
‘species cards’ lists every occasion the respective taxon has been mentioned in the 557 
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literature. These listings comprise the author, the year of publication, the age and the 558 
geographical location (Figure 6). Note that, following its original description from the 559 
Eocene of Germany by Krutzsch (1959), Gothanipollis aerius has been mentioned 560 
and figured by Hochuli (1978) from the Miocene of Paratethys and Frederiksen 561 
(1983) from the Eocene of California. 562 
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Table 1. A list of the 26 timeslices in card subindex 3 of the John Williams Index of 575 
Palaeopalynology (JWIP). 576 
 577 
Table 2. A list of the 17 geographical regions in card subindex 4 of the John Williams 578 
Index of Palaeopalynology (JWIP). 579 
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